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t to Section 11.25 of the Federal Aviation Regulation (FAR), the 

Federal Aviation Administration 
to the extent necessary to permit the BFA to conduct a 

sponsoring study of the increase in safety to persons and property on the ground by a110 wing 
balloon pilots to fly at lower altitudes. (See Appendix A, BFA Safety Study.) The BFA is a 
501(c)3 educational organization with 4,000 members founded in 1967 for the purpose 3f 
enhancing safety and promoting the sport of ballooning. 

Under this study, balloons would be permitted to fly at an altitude sufficient to ensure the safe 
operation of the aircraft with respect to persons, vessels, vehicles or structures on the sudace, 
rather than being restricted to an altitude of 1,000 feet above the highest obstacle withir a 
horizontal radius of 2,000 feet in congested areas, and 500 feet over other than congestf,d 
areas. 

The BFA believes such an exemption would greatly enhance the safety of balloon fligh from 
the standpoint of persons and property on the ground, and expects to prove such in the 
proposed study. 

NATURE AND EXTENT OF RELIEF 
Implementation of the BFA study will require exemptions to the following sections of the 
F a :  91.119(b) and91.119(c) 

FAR 91.1 19(b) states, in pertinent part, "Except when necessary for takeoff or landing, no 
person may operate an aircraft below the following altitudes: (b) Over congested areas. Over 
any congested area of a city, town or settlement, or over any open air assembly of persons, 
an altitude of 1,000 feet above the highest obstacle ,within a horizonla1 radius of 2,000 he t  of 
the aircraft. 

The relief requested is from this entire subsection. 
0 

FAR 9 1.1 19(c) states, in pertinent part, "Except when necessary for takeoff or land&, 4 
person may operate an aircraft below the following altitudes: c) Over other than COGS tG3 
areas. An altitude of 500 feet above the surface, except over open water or sparsely$$i$&d 
areas. In those cases, the aircraft may not be operated closer than 500 feet to any 
vessel, vehicle or structure. 

The relief requested is from this entire subsection. 
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AIRCRAFT AND PERSONS COVERED BY THE E XEMPTION 

1. U.S. registered aircrafk and foreign registered aircraft operated by U.S. certificated pilots 
The following aircraft are proposed to be covered by the exemption: 

a. U.S. registered lighter than air free balloons with airborne heater 

b. U.S. registered lighter than air f?ee balloons without airborne heater 
c. Foreign registered lighter than air free balloons with or without airbome heater, provided 

they carry an airworthiness certificate from the county of registration, and are operated by a 
pilot covered by Paragraph 2 below. 

2. BFA member pilots 
In order to monitor and control the study, only BFA member pilots will participate. This will 
allow tracking of the pilots in the study, and will ensure that participating pilots receive the coli- 
tinuous flow of educational and safety publications produced on a monthly bask by the BFA. I:n 
addition, BFA pilots receive the most complete listing of balloon safety seminar infomtion itr 
the country. The BFA will keep its pilots informed of the ongoing results of the study through 
monthly updates in BFA publications, and more immediate updates on the BFA web site, 
www.bfa.net. 
Pilots covered by the Exemption must: 
a. cany a Private or Commercial airman’s certificate, with a rating for lighter-than air free balloc 116. 
b. be a current member in good standing of the Balloon Federation of America. 

PUBLIC I N T E E  ST 
1.  Safety to persons or property on the surface 
Granting of this petition for exemption to permit balloons to fly at any altitude sufficient to pro- 
vide adequate clearance from persons and property on the surface is in the public interest for rea- 
sons of safety. 
Unlike any other aircraft, balloons are aerostatic-pilots have only one method of horizontal 5- 
rational control at their disposaldhanging their altitude. As the table below clearly shows, 
wind direction on any given day nonnally changes even in increments of 100 feet or less. (For a 
more complete explanation of balloon flight characteristics, see Appendix €3, How Balloons Fly.) 

A recent study undertaken by meteoroligkt Dr. Richard Clark, a professor at Millersville Uni ver- 
sity, provides irrefutable proof that the majority of changes in wind direction occur with dmi:as- 
ing altitude. Most of these directional variations are found at altitudes below 1,000 feet, the ma- 
jority below 500 feet. 
Allowing balloon pilots to make use of these changes as they plan their flights and landings will 
enable pilots to enhance the safety of balloon flight to persons and property on the surface, and 
to passengers, by making full use of all levels of altitude, rather than just those above 500 or 
lo00 feet as the regulation now reads. 
Additional operable altitudes provide additional opportunities to change or adjust horizontal di- 
rection. Therefor, a pilot has significantly increased opportunity to respond to changes in tenain 
and to maneuver away from persons or obstacles. thereby providing a safer landing. 

http://www.bfa.net


Each year, more than 300 balloon events are conducted under an FAA waiver, which providesl, 
in part, relief from the minimum altitude restrictions required by the above two subsections. A 
review of the accident investigation summaries posted by the NTSB since 1983 shows that t h e  
granting of this waiver has had no adverse effect on the accident statistics during balloon 
events. Since waivered events provide the only legal opportunity for balloon pilots to operate 
outside these restrictions, such data is highly instructive. The BFA Study aims to provide simi- 
lar data pertaining to balloon operations outside the confines of balloon events; in other words; 
balloon flights conducted under standard, daily, non-event operating conditions. 

2. Safev to passengers 
In the event of a burner failure, the ability to fly at a lower altitude enables the pilot to perfom an 
emergency landing with much more control as to its location, greatly enhancing the safety to pi lot 
and passengers. Such landings performed from high altitude have a far lower level of control. 

E m & E  NT LENEL OF S AFETy 
The BFA's proposed study and requested exemptions will not merely provide an equivalent Ievel 
of safety to perations under this present regulation, but will in fact, enhance safety. Operation s 
under the exemption requested herein should enhance total air safety due to the enhanced levd 
of maneuverability resulting from the exemption. 

In a number of documented cases, lives could have been saved, injuries avoided and property 
left undamaged had balloon pilots been permitted to fly at lower altitudes and maneuver morc: 
accurately to a safe and appropriate landing site. 

In summary, the BPA believes that ow proposed study will prove that unrestricted altitudes VI ill 
address this critical need for improved maneuverability, and result in increased safety for per., 
sons and property on the surface, as well as for passengers. 

gJ"Y 
As required by F U  Section 11.25(d), a summary of the petition is as follows: 
The Balloon Federation of America @FA) petitions the Federal Aviation Administration for re- 
lief f" the provisions of 14 CFR 91.1 19 (b) and (c) (minimum altitude requirements), to con- 
duct a safety study. The requested relief will allow BFA member pilots to operate and maneuver 
at altitudes lower than those provided for in the rule. This relief from altitude restriction will im- 
prove the safety of balloon operations by increasing the maneuverability of the aircraft to t h e  
maximum extent permitted by prevailing weather conditions. It will also reduce the seventy of 
accidents and incidents resulting from equipment failure by allowing pilots to land their aircaft 
as soon as safely possible. 

Charles Sundquist 

President, Balloon Federation of America 
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APPENDIX A-BFA SAFETY STUDY 
The BFA proposes a three-year study to evaluate the safety enhancements provided by an ex- 
emption from FAR 91.119@) and FAR 91.119(c). We believe such a study will provide infoma- 
tive and useful data in an effort to reassess the regulation as it applies to lighter-than-air nigh I. 

AIRCRAFT &W PERqO NS COVERE D BY THE EXE MPTIQN 

1. U.S. registered aircraft and foreign registered aircraft operated by U.S. certificated pilots 
The following aircraft are proposed to be covered by the exemption: 

a. US. registered lighter than air free balloons with airborne heater 

b. US. registered lighter than air free balloons without airborne heater 
c. Foreign registered lighter than air free balloons With or without airborne heater, provided 

they cafe an airwwthmess certificate fiorn the country of registration, and are operated by a 
pilot covered by Paragraph 2 below, 

2. BFA member pilots 
In order to monitor and control the study, only BFA member pilots will participate. This will 
allow tracking of the pilots in the study, and will ensure that participating pilots receive the con- 
tinuous flow of educational and safety publications produced on a monthly basis by the BFA. In 
addition, BFA pilots receive the most complete listing of balloon safely seminar Momtion in 
the country. The BFA will keep its pilots informed of the ongoing results of the study through 
monthly updates in BFA publications, and more immediate updates on the BFA web site, 
w ww. bfmet . 

Pilots covered by the Exemption must: 
a. carry a Private or Commercial airman's certificate, with a rating for lighter-than air free bal- 

b. be a current member in good standing of the Balloon Federation of America. 

loons. 

CURRENT WANER STRUCTURE F a  EVENTS 
Under the current regulatory structure, balloon event organizers and officials apply for waivers 
so that their pilots may be freed from the requirements of 91.1 19(b) and 91.1 19(c). These 
waivers are granted as a matter of course, more than 300 of them per year. Pilots participating in 
such events agree to abide by the waiver, which includes wording to make sure they don’t fly so 
close to the ground as to endanger people or property on the surface. 

A review of incidents and accidents* involving lighter-than-& free balloons operating within 
the standard regulatory structure, and within waivered events, shows virtually no difference in 
the proportion of incidents and accidents per flight operation between waivered and non- 
waivered events and operations. There is a slight increase in safety in waivered events, but the 
difference is not statistically significant. 

* Taken from the NTSB Accident Synopses web site: www.ntsb.gov/avistion/months.hun 
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It is  important to remember that waivers are issued primarily for balloon competition or airshow- 
type events. Non-waivered flight operations take place with far less congestion of aimaft, and 
enable the pilot to make even better use of an altitude exemption for maximizing flight safety in 
maneuvering the aimaft. 
One BFA pilot, operating in Texas, obtained an individual waiver releasing him from the altitude 
restrictions of FAR 91.119 for the purpose of advertising. The pilot operated under the waiver 
for a period of two years, without incident. 
Enabling pilots to assess and use everythhg at their disposal, especially the forces of nature 
which govern their direction of flight, enables those pilots to best ensure the safety of persons or 
property on the surface. 

COLLECnO N OFDAT A 
The BFA will appoint a suitable party to collect and report data during the course of the study. 
This will include: 

6 voluntary feedback from participating pilots 
accident information fiom participating and non-participating pilots 

comments fiom FAA FSDOs (through a liaison designated by the FAA). 

EVALUDO N 
At the conclusion of the study, the BFA will be available to participate with the F M  in the ev,sl- 
uation of its results, with the goal of providing the safest possible regulatory environment for 
balloons. 



Appendix 33-How Balloons Fly 
Horizontal movement, or ''Steefage'' in ballooning is a matter of finding air currents approximrit- 
ing the desired direction of flight. 

Unlike other forms of aircraft, fighter than air free balloons have no direct horizontal directional 
control. The only means by which a pilot may change the direction of his aircraft is to change its 
vertical position in the air (altitude) by means of changing the relative buoyancy of the aircraft. 
This is done by adjusting the pressure within the balloon's envelope, either by changing its tern- 
perature (hot air balloon) or releasing ballast or gas (gas balloon). 
Balloon pilots leam to be ultra-sensitive to even 1- or Sdegree changes in wind direction, and tcl 

employ these changes as necessary for safe flight. Figure 1 below illustrates a typical wind s p e d  
and direction profile, both forecast and actual, during a balloon flight. 
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At lefi, actual readings taken fidm an observation balloon approximate- 
ly 2 hours before launch (at OS00 local rirne and MI5 local for 
Rantoul, Illinois). 

Below, fomcat wind data for the same location, during the fright pcn- 
od of1200 lo 1500 UIC. 
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'igure 1 
The left columns depict an actual theodolite reading taken by the onsite meteorologist at the U.S. National 'got 

Air Balloon Championship, the BFA's largest event, and given to pilots as pan of their preflight briefing. Altitude 
is represented AGL. 
The right columns m the forecast (OMT) for the same location during the flight window. Altitudes 8tt repmisent- 

ed MSL, with field elevation at 737 ft. 
Both readings show how wind speed and/or direction can change to a degree clearly significant to ballooniiits, 

with very small changes in altitude.. 



These changes in direction play a critical role in the pilot’s ability to avoid obstacles, particultilly 
in the landing phase of the flight. Balloons rarely land at ahports-such is beyond the opera- 
tional capability of the aircraft. Therefor, a safe landing is  largely dependent on the pilot’s ability 
to assess the wind speed and direction at all altitudes, particularly those close to the ground, 
which the pilot must use for landing approach. 
An added challenge to balloonists is the tendency of the wind directions at various altitudes to 
change slightly during flight, due to normal heating or cooling of the earth’s surface, changing 
weather conditions, etc. Remember, just a one- or two-degree shift often makes the difference 
between making or missing an appropriate landing site. And such shifts can take place in very 
small altitudinal increments (sometimes 50 feet or less), particularly at lower altitudes. 

A recent study undertaken by meteoroligist Dr. Richard Clark, a professor at Millersville Univer- 
sity, provides irrefutable proof that the majority of changes in wind direction occur with decre as- 
ing a1 ti tude. Most of these directional variations are found at altitudes below 1 ,OOO feet, the m t 
jority below 500 feet. 
Enabling pilots to assess and use everything at their disposal, especially the forces of name 
which govem their direction of flight, enables those pilots to best ensure the safety of persons or 
property on the surface. 

Relief from altitude restrictions would enhance safety by enabling the pilot to plan and execute 
controlled, stabilized approaches at low altitude, utilizing time spent at lower altitudes to reason- 
ably assess and respond to changes in speed and direction resulting from boundary-layer meteor- 
ological effects. 

For example, the slight change in direction of surface air currents resulting from a body of water, 
plowed field, or mass of trees can be used to execute a precise approach to an appropriate land- 
ing site, if the pilot i s  able to utilize this slight change to “steer” to that landing site, These 
changes in direction or speed often occur only very close to the suxface. 

While the AIM reports adverse affects of microbursts on aircraft flying at low altitudes, and 
while microbursts as such are not easily detectable, the conditions which must be present in 
order to produce a microburst are clear. The study states that “...microbursts commonly occur 
within the heavy rain portion of thunderstorms, and in much weaker, benign appearing conve:- 
tive cells ...” 
Balloons are never intentionally flown in conditions favoring thunderstorms or microbursts. One 
of the first things a student balloon pilot learns in training is never to launch within 50 miles (:or 
more, in some cases) of any convective activity, and always to ask for reports of such activity in 
the preflight weather briefing. In addition, the bdloon pilot is always on the alert for convect ve 
activity forming during flight, 

Freedom to f l y  at lower altitudes would enhance the safety to persons and property on the 
ground, to the pilot, and to passengers. 



APPENDIX C 
Summary of Available Data Concerning Altitude 

Restrictions and Their Effect on Balloon Operations 
As Reported by the Aviation Safety Reporting System in 

ASRS Directhe, Issue Number 9 
The overwhelming majority of ballooning mishaps occur dwing the landing phase. Equipmen1 
failure in this type of aircraft is rare, and multiple redundancies in system design usually enable 
the pilot to deal with any emergency in a safe and efficient manner. 
A study of reports submitted to the Aviation Safety Reporting System, or ASRS, reveals that, 
quite frequently, pilots submit these reports as a result of having Violated the provisions of ]FA2 
91.119. In fact, the largest number of these reports, 20% or more, specifically deal with low-dti- 
tude flight. Many of the other reporting reasons, such as landing in a residential area, power line 
contact, hard landings, and airspace violations, can reasonably be assumed to have been avoid- 
able had the pilots been free to use wind at lower altitudes to “steer” their aircraft in a safer di- 
rection. A recent study undertaken by meteoroligist Dr. Richard Clark, a professor at Millersville 
University, provides irrefutable proof that the majority of changes in wind direction occur with 
decreasing altitude. Most of these directional variations are found at altitudes below 1 ,OOO feet, 
the majority below 500 feet. 

Below is a table showing the percentages for each category of reported incidents received by fhe 
ASRS. Multiple citations are possible within the same report, thus the combined total of percent- 
ages shown is greater than 100%. 

Low-Altitude flight 
Power h e  contact 

Landing in residential areas 

High wind/hard landing 

Airspace violations 
Miscellaneous 

Ground incidents 

Mid-air collisions 
Ground personnel perceptions 

VFR in IMC 
Balloon in airplanes’ airspace 

Livestock incidents 
Propane leaklfuel contamination 

20% 
16% 

16% 
11% 

10% 

10% 

9% 

8% 

7% 

7% 
6% 

4% 

4% 



When faced with changing weather situations, either increasing or decreasing wind, approachin!; 
inclement weather or darkness, it becomes ever more important for pilots to be able to use ever) 
reasonable means available to maneuver their craft to the safest possible landing. 
Fully 60% of the above mentioned reports involved weather-related causes. Of these, 66% listed 
unforecast increasing winds as the problem. Others cited thermals, becoming becalmed, or VFR, 
into JMC due to fog or fast-forming clouds underneath the balloons in flight. 

In all of these scenarios, lower altitude provides the maximum degree of safety in balloon open - 
tion. 

In a high wind scenario, a pilot is free to drop quickly into an available landing site, using all of 
its length for the horizontal drag that usually results in high winds. If the pilot is forced to make 
a landing approach from lo00 feet, the faster ground whds blow him off course before he can 
safely land. The solution is 3 high-vertical-speed descent, which is far more likely to cause in- 
jury and damage to passengers and property on the swface than a horizontal drag of any dis- 
tance. 
In the case of low or no wind, usually occurring just before sunset, the pilot of a balloon at low 
altitude is more able to drop a ground handling line to waiting crew to assist him into a suitable: 
landing site. Before reaching that necessity, he would have been able to make use of lower-levcl 
whds to “steer” his balloon to a suitable location. 
If a balloon pilot encounters thermals, the safe course of action is to climb out of the thermal, fly 
at altitude to a thermal-free area, then descend to a safe landing. Having reached a good landing 
site, however, the pilot must again use various wind directions at lower altitudes (in the bound- 
ary layers of wind just above the surface) to maneuver to a safe terminus. 

Perhaps most important in the desirability of low altitude flight is the formation of fog or low 
clouds underneath the balloon. With the relatively low speed at which balloons fly, and the total 
visibility below that a pilot enjoys while standing in an open basket, the pilot can usually see the 
signs of low cloud of fog beginning to form. At this point, the safest thing for the pilot to do is to 
descend to just above the treetops, and utilize the fzst available landing site. From loo0 or evtm 
500 feet, it’s nearly impossible to see obstacles such as buildings or power lines, 

In the NTSB’s accident and incident database, one can easily separate incidents taking place 
within the structure of a balloon event or in general operating circumstances. The majority of 
such events opera@ under the standard waiver referred to above. The percentage of accidents CX- 
curring under ohis waiver is slightly lower than those occurring in non-waivered flight. While the 
difference is too small to point convincingly to waivered flight (and its accompanying relief 
from altitude restriction) being safer than non-waiver4 flight, it certainly is a clear indication 
that lower altitude does not, by itself, cause an increase in accidents or incidents. 
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